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chloric acid is equivalent to a 0.0003 M. concentration 
of hydrogen ion and so called "free acidity" is no 
longer present. The average pH value of the first 
specimens in which titratable free acid was determi- 
nable after  the introduction of the amigen solution 
was 3.44, which approximates this theoretical value. 

Any preparation which would control gastric acidity 
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Fig. 3. Potentiometric titration curve demonstrating the 
buffering capacity of 100 cc. 10% amigen solution in dis- 
tilled water. (Leeds and Northrup--Universal pH meter.) 

is of practical importance in the management of peptic 
ulcer. It  is recognized that uncontrolled gastric 
acidity plays a part in the production of an ulcer and 
interferes with its healing. Since it disappears from 
a solution at a pH of 3.5, free acid would no longer be 
a serious factor at this point or higher. The part  
played by pepsin must also be considered. Hollander 
(3) states that complete inactivation of pepsin is not 

obtained until the pH is elevated to 5.0 and that be- 
tween 4.0 and 5.0 there is no more than 10% of the 
maximum proteolytic activity of pepsin remaining. 
Values within this range are readily obtained with 
the amigen solution (Fig. 2 and Chart II.) This 
would be expected because of the marked buffering 
capacity (Fig. 3) of the constituent amphoteric mole- 
cules. 

This preparation is, in addition, a potential source 
of amino nitrogen for body metabolism (1.) It is of 
interest that none of the normal subjects who received 
this mixture experienced any untoward effects; in 
fact, there was not even the slightest discomfort. As 
a result of these observations, the use of amigen in 
the management of bleeding peptic ulcers is being in- 
vestigated and will be reported upon in the near 
future. 

CONCLUSIONS 
1. An amino acids mixture (amigen) is an effective 

buffering agent when introduced into the stomach. 
The pH values as determined in 18 subjects are well 
within that range of pH in which free acid is not 
present and peptic activity is reduced to a minimum. 

2. This mixture can be given safely to normal 
individuals without even the mildest discomforts. 

3. It is suggested that amigen may be used in the 
clinical management of peptic ulcer, even in the 
presence of bleeding. 
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The Use of Sulfaguanidine for Ulcerative Colitis 
By 

MANFRED KRAEMER, M.D.t 
NEWARK, NEW JERSEY 

S INCE the introduction of the Sulfonamide drugs 
there has been a hope of finding one that would 

destroy or vitiate those organisms normally present in 
the bowel which, regardless of etiology, continue the 
infection in ulcerative colitis. 

With this end in view, Bargen (1) and Collins (2) 
introduced the sulfa drugs in the treatment of ulcer- 
afire colitis. Sulfathiazole was the most efficacious 
and best tolerated of those I tried. After Lyon (3) 
suggested the possibilities of Sulfaguanidine for ba- 
cillary dysentery, I employed it for  ulcerative colitis. 
The rar i ty  of ulcerative colitis and the variation in 
its clinical manifestations made unsatisfactory the 
alternate case method of studying the drug, and its 
value in this disease could only be judged clinically. I 
hope to convey to the reader my impression that the 
drug has clinical value. 

My observations confirm those of Firor  and Poth 
(4) that despite the high concentrations of the drug 
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which were obtained in the colon nothing approaching 
sterilization of the colon contents occurred. We were 
able to obtain positive stool cultures for streptococci 
and colon bacilli with a concentration of sulfaguani- 
dine as high as .8 grams per 100 grams of stool. Firor  
and Poth using animals were able to grow colon bacilli 
from stools consisting almost entirely of sulfaguani- 
dine. 

I have used  sulfaguanidine in sixteen cases that  
have been followed from six to sixteen months. In 
addition to using sulfaguanidine, a regimen previ- 
ously described (5, 6) for treating ulcerative colitis, 
was followed. Although we were unable to sterilize 
the stools, in eleven of the cases results were excellent, 
in two cases questionable, in that the sulfaguanidine 
did not bring about prompt arrest  of symptoms, but 
the colitis gradually was brought under control. In 
two cases no benefit of any kind was evident. In one 
case there was such marked suppression of leucocyte 
formation that the drug had to be discontinued, though 
the colitis was markedly benefited. In three cases 
mild, and in two cases severe, skin reactions occurred. 
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One of these  pa t i en t s  developed a genera l ized  vesieulo- 
p u s t u l a r  e rup t ion  of the  en t i r e  body. A f t e r  a few 
months ,  when, d u r i n g  an exace rba t ion  of the  colit is,  
the  d rug  was  aga in  given bu t  in smal le r  dosage,  no 
skin  lesions were  observed.  The o the r  pa t i e n t  wi th  a 
severe  reac t ion  developed a macu lo -papu la r  rash  and 
in tense  headache  which  d i s appea red  on d i scont inuance  
of  the  drug ,  bu t  r e appea red  w i th in  f o r t y - e i g h t  hours  
on doses as small  as  one g r a m  per  day.  I t  was noted 
t h a t  unless  and unt i l  stool concen t ra t ions  of about  five 
hundred  mgm. pe r  100 g r a m s  of stool were  obta ined,  
l i t t le  benefit  could be expected f rom the  use of  sul fa-  
guanid ine .  Obviously  the  more  f r equen t  the  move- 
men t s  the  h a r d e r  i t  was to ge t  adequa te  stool concen- 
t r a t i ons .  Adul t s  were  given f rom six to twelve g r a m s  
of  the  d r u g  a day  for  per iods  of severa l  weeks.  In  no 
case was a blood level of more  t han  1.5 mgm. per  cent 
ob ta ined  t hough  ur ine  levels of f o r t y  mgm, per  cent 
were  not  unusua l  and c rys ta l s  were  f r equen t ly  seen in 
t he  ur ine.  The low blood levels a re  the  resu l t  of r ap id  
excre t ion  in the  ur ine  r a t h e r  than  as was f irst  thought ,  
of  poor  absorp t ion  f rom the  bowel (4) .  Blood smear s  
were  examined  th ree  t imes  per  week whenever  sulfa-  
guan id ine  was used. 

Resul ts  ob ta ined  seem to me to j u s t i f y  a t r i a l  of 
su l f aguan id ine  fo r  every  case of u lcera t ive  colit is.  I f  
i t  proves helpful  i t  should be employed a t  the  ea r l i e s t  
s ign of  an exace rba t ion  and also wheneve r  the  pa t i en t  
has  an upper  r e s p i r a t o r y  infect ion.  The  l a t t e r  of ten  
in i t i a t e  bouts  of  colit is.  By obse rv ing  s imple  pre-  
c a u t i ona ry  measures ,  toxic  m a n i f e s t a t i o n s  can be 
recognized early,  and use of  the  d rug  should be dis-  
cont inued t e mpora r i l y .  S u l f a g u a n i d i n e  is non-specific 
and p robab ly  is valuable  only because  i t  cuts  down on 
the secondary  invaders  in the  colon g iv ing  the  mucosa  
a chance at  self  r e s to ra t ion .  
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Editorials 
H O W  V I T A M I N S  A F F E C T  T H E  BODY'S  

M E T A B O L I S M  

T HE U n i v e r s i t y  of Chicago P r e s s  has  recen t ly  
publ i shed  a fine r e p o r t  of  a sympos ium on the  bio- 

logical  ac t ion of the  v i t amins .  ~ This  l i t t le  volume will  
i n t e r e s t  every  t hough t fu l  phys ic ian  who would like to 
ge t  an idea of wha t  is known today  of  the  way  in 
which the  v i t amins  work,  t ha t  is, wha t  chemical  
func t ions  they  fac i l i t a te .  As Dr. E lveh j em poin ted  out  
in the  f i rs t  paper ,  everyone is now wi l l ing  to a d m i t  
t h a t  many  of the  deficiency d i seases  in both men and 
an imals  a re  due to a lack of several vi tamins .  As ye t  
l i t t l e  is known about  the  ac t ion of V i t amin  A. Li t t le  
is known also of  how Vi t amin  D affects calcification. 
V i t a m i n  C appea r s  to have much to do with  the  for -  
ma t ion  of the  in te rce l lu la r  t i ssues .  V i t amin  E has 
much to do wi th  the  funct ion  of the  p i t u i t a r y  gland.  

Very  i n t e r e s t i n g  are  the  d iscover ies  which have 
shown someth ing  of  the  re la t ionsh ip  between the  
v i t amins ,  the  hormones,  and the f e r m e n t s  and co- 
f e rmen t s .  This  ser ies  of pape r s  b r i n g s  out  the  fac t  
t h a t  one of the  best  and s imples t  ways  of s t u d y i n g  
v i t amins  is to see how they  f ac i l i t a t e  the  g rowth  of 
bac t e r i a  and yeast .  Most  phys ic i ans  t h i n k  of V i t a m i n  
B~ as concerned p r i m a r i l y  wi th  t he  hea l ing  of nervous  
t i ssue ,  and the newspaper s  would have us believe t ha t  
i t  is the  "Mora le  v i t amin . "  Actua l ly ,  i t  can be shown 
to have marked  influence on the g r o w t h  of microscopic  
b a c t e r i a  which have no nervous  sys t em a t  all, and 
which  p robab ly  a r e  not  concerned about  mora le  or the  
W a r  in Europe .  

Ve ry  i n t e r e s t i n g  is the  way  in which some of the  
v i t amins  act  as p ros the t i c  g roups  for  enzymes.  Lack 
of V i t a m i n  A causes a pronounced  fal l  in the  es te rase  
content  of the  blood serum. V i t a m i n  C affects the  
func t ion  of m a n y  pro teo ly t ic  and ox id iz ing  enzymes 
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and it p lays  a r61e in the  me tabo l i sm of plants .  Nico-  
t in ic  acid appea r s  to  func t ion  as a p r ecu r so r  of  severa l  
co-enzymes. 

D iphospho th i a mine  is a ca ta lys t  for  the  ox ida t ion  
of  py ruv ie  acid, and  thus  i t  helps in the  me tabo l i sm of 
c a r b o h y d r a t e  much as  insul in  does. All  of which  
sugges t s  t ha t  pe rhaps  chemis ts  will  some day discover  
a subs tance  t ha t  will t ake  the  place of insul in .  Recent  
s tudies  ind ica te  t ha t  t h i amine  is necessa ry  fo r  the  
syn thes i s  of f a t t y  acids  f rom ca rbohydra t e ,  and th i s  
act ion is p robab ly  secondary  to i ts  effect on the  oxi- 
da t ion  of pyruv ic  acid. Th iamine  helps  in the  syn-  
thes is  of acetylcholine.  

Helpful  to the  c l in ic ian may  be the  s t a t e m e n t  of 
Jolliffe tha t  the  add i t ion  of t h i a m i n e  to  an exper i -  
menta l  diet,  which in volunteers  had produced  a neu- 
r a s then ic  syndrome,  caused all symptoms  to d i s a p p e a r  
within three days. This  would sugges t  t h a t  when  a 
pa t ien t ,  s tuffed for  weeks wi th  th i amine ,  fa i l s  to show 
any  pronounced  improvement ,  the  p r o b a b i l i t y  is t h a t  
his symptoms  a re  not  due to  a deficient  diet .  

I n t e r e s t i n g  is the  d iscovery  t ha t  t he  m e a s u r e m e n t  
of the  amoun t  of py ruv ic  acid in the  blood is a good 
tes t  fo r  t h i amine  deficiency. F r o m  th is  i t  is to be 
hoped t ha t  some day,  ins tead  of s tu f f ing  all our  
pa t i en t s  w i th  v i t amins ,  we will  do a few tes t s  on the  
u r ine  or  blood to see whe the r  they  rea l ly  need th i s  
medicat ion .  Cer t a in ly  the  prac t ice  of  medic ine  will  
then  become more  scientific. 

Of i n t e r e s t  to c l in ic ians  is the  d iscuss ion by Dr. 
Sebrel l  of r ibof lavin  deficiencies. The  symptom most  
l ikely to be not iced is the  appea rance  of l inea r  f issures  
a t  the  angles  of  the  mouth.  In  bad eases the re  is a 
vascular ized  k e r a t i t i s  wi th  photophobia .  I t  is re-  
m a r k a b l e  t h a t  th i s  type  of deficiency is not  seen more  
of ten  because  the  amount  of  r ibof lavin  to be found in 
most  common foods is ve ry  small .  The bes t  sources  of 


